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Abstract of WO0036883 

The invention is concerned with a circuit 
arrangement for operating a high pressure 
discharge lamp comprising input terminals (K1, 
K2) for connection to a supply voltage source, 
output terminals for connecting the high pressure 
discharge lamp, and means, coupled to the Input 
terminals, for supplying an alternating lamp 
cun-ent to the high pressure discharge lamp. The 
lamp current has per period a mean value Im. 
According to the invention the lamp current in 
each period at its start is lowered with respect to 
the mean value I m so as to allow for stable 
diffuse attachment on the cathodic phase 
electrode. The circuit arrangement is in particular 
suited for operating a lamp in an optical 
projection system. 
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precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The input terminal which is the circuit apparatus which turns on the high-pressure discharge 
lamp which has an electrode in a cathode phase during lighting, and is connected to the source of - 
supply voltage, - It is combined with the output terminal which connects said high-pressure discharge 
lamp, and the - aforementioned input terminal. Having a means to supply an altemating current lamp 
current with the period when a bipolar continues to said high-pressure discharge lamp, this lamp current 
is a circuit apparatus which has the average Im for every period. Said lamp current sets to initiation of 
each period. The circuit apparatus characterized by the low thing to said average Im so that the stable 
diffusion-attack to the electrode of a cathode phase may be permitted. 

[Claim 2] The circuit apparatus according to claim 1 characterized by said lamp current having the 
average Im for every period, covering a part for part I of this period, having the lower average le, 
covering a part for part II of this period, and having the larger average current 12 than Im. 
[Claim 3] It is the circuit apparatus according to claim 1 or 2 characterized by for said period having 
Duration tp and the amount of [ of this period ] said part I having the duration tl with which the relation 
of 0.05 <=tl/tp<=0.85 is filled. 

[Claim 4] The circuit apparatus according to claim 1, 2, or 3 characterized by being 0.3 <=Ie/Im<=0.9. 
[Claim 5] The circuit apparatus according to claim 2, 3, or 4 with which the current in initiation of said 
period is characterized by being higher than le. 

[Claim 6] A circuit apparatus given in claim 1 characterized by establishing the pulse which has the 
value 13 with which the same polar relation 13 <=2Im is filled in the end of said period in said lamp 
current thru/or any 1 term of 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

the input terminal which this invention is a circuit apparatus which tums on the high-pressure discharge 
lamp which has an electrode in a cathode phase (catiiodic phase) during Ughting, and is connected to the 
source of - supply voltage, and - the output terminal which connects said high-pressure discharge lamp, 
and - it is combined with said input terminal, it has a means supply an altemating current lamp current 
with the period (periods) when a bipolar continues to said high-pressure discharge lamp, and this lamp 
current is related with the circuit apparatus which has the average Im for every period. 
[0002] 

[Background of the Invention] 

such a circuit apparatus — the [ United States patent ] — it is known from US No. 5608294. In the known 
circuit, the lamp current in each period is overlapped on the current pulse in the second half part of each 
period. When a high-pressure discharge lamp is turned on by altemating current, each electrode of a 
lamp functions by tums as cathode and an anode plate during the period when a lamp current continues. 
During the period which they-continues, and the electrode which emits a lamp current is in a cathode 
phase, it can be said respectively that the electrode of another side is in an anode plate phase. Since the 
total amount of the current which flows a lamp is increased by the current pulse in the end of each 
period of a lamp current, the temperatvire of an electrode fiiUy rises so that the stability of a discharge arc 
may be increased. Therefore, a flicker (flickering) of a high-pressure discharge lamp can be controlled 
considerably. It is suitable for dividing the above-mentioned circuit apparatus and turning on a high- 
pressure discharge lamp in a projection system like a projection TV apparatus with the property which 
controls a flicker of self. 
[0003] 

It was shown that the lamp turned on with the known circuit apparatus has the continuous rise of arc 
voltage over himdreds of hours lighting time amount. The rise of such an electrical potential difference 
appeared continuously, when a lamp was turned on experimentally for thousands hours. Since the 
radiant power output by which the quite fixed lamp was stabilized over the life of a lamp is very 
important for the use in a projection system, the rise of continuous arc voltage serves as a serious 
disadvantageous point for reaching a long lamp life. 
[0004] 

[Description of the Invention] 

the purpose of this invention — the above — it is in offering the circuit apparatus which tums on the 

high-pressure discharge lamp with which a disadvantageous point is offset. 

[0005] 

According to this invention, the circuit apparatus stated to the beginning paragraph is characterized by 
the low thing to said average Im so that said lamp current may permit the stable diffusion-attack to the 
electrode of a cathode phase in initiation of each period for this purpose. The equipment concerned has 
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the advantage referred to as making it possible to flicker over a long period of time and to make a lamp 
turn on that there is nothing while a discharge arc has a soft start (soft start) in each period by attaching 
two electrodes in diffusion during lamp lighting, consequently it brings about a lower electrode load, 
therefore reduces generating of a rise of arc voltage very remarkably. 
[0006] 

The average Im of the current over the period concerned corresponds to the power Pla of the lamp 
according to related Pla=ImxVla with lamp voltage Via. Preferably, the average le of the current 
covering a part for part I of the period concemed was smaller than the value Im, and the experiment 
showed covering a part for part 11 of this period, and saying that the average current value 12 is larger 
than Im. This brings about tiie attachment of the arc which raised the soft current start in the beginning 
of each period with the attachment of the diffusion-arc covering a part for part I of said period, 
consequently was stabilized further. As a result of the current 12 covering a part for part II of said bigger 
period than Im, the need for the additional current pulse near the end of this period is reduced fiirther. 
[0007] 

In the desirable example of the equipment by this invention, said period has Duration tp and the amoimt 
of [ of this period ] said part I has the duration tl with which the relation of 0.05<=tl/tp<=0.85 is filled. 
When the value of Ratios tl/tp was smaller than 0.05, the experiment showed that there was no 
remarkable improvement which exceeds the conventional technique. It depends for the value of Ratio 
tl/tp top on compromise (compromise). The above-mentioned ratio should be made as long as possible 
to the stable diffusion attachment (diffuse stable attachment). However, since cathode has the inclination 
which the current which tends to cool during a cathode phase, therefore is emitted by having by the 
stable diffiision attachment reduces, this carries out a conflict to the need of continuing turning on a 
lamp by the demanded output rating. Therefore, saying that said ratio should be at most 0.5 preferably 
was experimentally shown to the increasing current configuration in a part for part I of said period. The 
maximum ratio can be set to 0.85 in the situation of the current which decreases among tl. In other 
points, to the value of Currents le and Im, saying that the relation which shows 0.3<=Ie/Im<=0.9 and 
with which it is satisfied of 0.6<=Ie/Im<=0.8 preferably should be materiaUzed was seen so that 
reduction of the excessive load to an electrode might be brought about as a result as compared with the 
conventional technique. Remarkable effectiveness was not seen to the current value of Ie>0.9Im. When 
le becomes very low to Im, the value 12 of the average current in a part for part II of said period must be 
chosen so highly that the serious danger that the instability of an arc will occur consists in the part II part 
of this period that brings about a flicker of a lamp as a result. 
[0008] 

Furthermore, in a desirable example, the current in initiation of said period is higher than le. Thus, 
cathode temperature falls during said period, thus, saying that the current value of which the diffusion- 
attachment (stable diffuse attachment) by which the arc was stabilized according to it consists falls 
makes it advantageous, and it is taken into consideration. 
[0009] 

Reduction in a lamp flicker is promoted fiirther fiirther as stabihzation of an arc, and its result by adding 
an additional current pulse to a lamp current like known fi-om the conventional technique. The pulse 
which has preferably the value 13 with which the same polar relation 13<=21m is filled in the end of said 
period in said lamp current in this case is established. 
[0010] 

The description of above-mentioned [ of this invention ] and others is explained to a detail by the 

following with reference to drawing. 

[0011] 

[Best Mode of Carrying Out the Invention] 

In drawing 1 , 1 is a means with the input terminals Kl and K2 linked to the source of supply voltage 
which supplies supply voltage to generate the controlled direct-current supply current. The output 
terminal of Means I is connected to the input terminal of Commutator n, respectively. The output 
terminals LI and L2 which connect a high-pressure discharge lamp La to Commutator 11 are formed, m 
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is a control means which controls the value of the current supplied to a lamp by controlling Means L 
Means I and Means 11 are combined with said input terminal, a means to supply an alternating current 
lamp current with the period when a bipolar continues is built, and this lamp current has the average Im 
for every period. 
[0012] 

The actuation of the circuit apparatus shown in drawing 1 is as follows. 
[0013] 

If input terminals Kl and K2 are connected to the source of supply voltage, Means I will generate direct- 
current supply current from the supply voltage supplied by the source of supply voltage. Commutator 11 
is changed into alternating current with the period when a bipolar continues this direct cxurent. It is 
formed in Mr. ** and the value of the current supplied to Lamp La is controlled by the control means HI 
so that the stable diffusion-attack (stable diffuse attack) to the electrode of a cathode phase may be 
permitted and a lamp current becomes low to the average Im in initiation of each period. In actually 
realizing the above-mentioned example. Means I is formed of the rectification bridge which a switch 
mode power circuit, for example, the back, i.e., a down converter, follows. Commutator II has all bridge 
circuits preferably. Moreover, a lamp gate circuit is preferably incorporated in the rectification means II. 

[0014] 

In dravsdng 2 , the control means III which controls a control means I is shown more in the detail. A 
control means in has the input section 1 for detecting the electrical potential difference between the 
terminal LI connected to the lamp, and L2 which forms the signal which shows arc voltage, for 
example, the arc voltage further called lamp voltage. Preferably, the signal showing lamp voltage is 
formed by detecting the electrical potential difference in a node L3. It says because the electrical 
potential difference detected by Mr. ** is direct current voltage which is not disturbed by the striking 
voltage of arc generated in a lamp gate circuit. A control means III changes the switch of a switch mode 
power circuit to the input section 2, the switch-on, and the non-conductive state for detecting the current 
which flows further the guiding means L of the above-mentioned converter which forms the switch 
mode power circuit of Means I, and which has a switch at least periodically, and has the output terminal 
3 for controlling thus the current which flows the guiding means L of said converter. The input section 1 
is connected to the contact pin PI of Microcontroller MC. The contact pin P3 of a microcontroller is 
connected to the input section 4 of switching circuit SC. The input section 2 is connected to the input 
section 5 of switching circuit SC. The output section O of switching circuit SC is connected to the 
output terminal 3. 
[0015] 

The actuation of the circuit apparatus shovra in drawing 2 which has the converter which is the back, 
i.e., a down converter, is as follows. Software including the matrix of lamp voltage and the peak current 
value of the converter by which the label was given to the combination of time amoimt is formed in 
Microprocessor MC. The peak current value of the converter found out by Mr. ** is suppUed to 
switching circuit SC in the input section 4, and is used as comparison criteria to the current detected in 
the input section 2 supplied also to switching circuit SC in the input section 5. Based on the comparison 
of this current value, a switching circuit generates a switch off signal in the output section O. This 
changes the switch of a down converter to non-switch-on, when the detected current is equal to a peak 
current value. The current which flows a guiding means will decrease as a result. The switch of a 
converter is held at non-switch-on until the current which flows a guiding means L becomes zero. If it 
detects that a converter current becomes zero, switching circuit SC will generate the switch-on signal 
which carries out the switch of a down converter to a flow in the output section O. Here, the current 
which flows a guiding means L starts an increment imtil it reaches a peak current value, such a 
switching circuit SC — the [ for example, / international patent application public presentation ] — it is 
known from WO 97/No. 14275. The value of the peak current is refreshed every, whenever lamp 
voltage is detected by the control means HI. 
[0016] 
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Detection of lamp voltage is made as it is also at the repetition rate in each period depending on the 
configuration of the current which should be realized through a lamp (repetition rate), and it is 
controlled by the built-in timer of Microcontroller MC. Acquiring lamp voltage £is a lamp parameter for 
detection has the advantage of making it possible to make watt control (wattage control) of a lamp 
including in the software of a microcontroller originally. Probably, watt control needs the additional 
control procedure not only in additional detection of lamp voltage but a microcontroller, when the lamp 
cvirrent itself is acquired as a parameter for detection. A down converter operates on the fi-equency of the 
range of 45kHz - 75kHz in a desirable example. 
[0017] 

The lamp current as a result which is formed in actually realizing the above-mentioned example of the 
circuit apparatus by this invention is shown in the graph of drawing 3 R> 3 about two continuous 
periods which has a bipolar. The current is set up in accordance with the axis of ordinate in the relative 
scale. Time amount is shown in accordance with the axis of abscissa. To the 1st period B of Duration tp, 
a lamp current is crossed to a part for part I of the period concerned which has the average Im and has 
duration tl, has the lower average le, is crossed to a part for part II of the period concemed, and has 
constant current 12 with the larger average than Im. The value II of the current in initiation of said 
period permits the attachment (diffuse stable arc attachment) of the stable diffusion arc, therefore the 
thermionic emission of the electrode (emitting electrode) which is emitting the lamp, an above- 
mentioned example — setting — a ratio — le/Im has a value 0.9 and Ratios tl/tp have a value 0.5. 
[0018] 

Drawing 4 shows the lamp current of other examples. In this example, the current covering a part for 
part I of the period concemed is imiformly held with the value which permits thermionic emission in 
initiation of this period. 
[0019] 

The current as a result depended on other desirable examples is shown in drawing 5 . In this case, the 

current II in initiation of the period concemed is higher than le. 

[0020] 

Drawing 6 shows the graph of the current by other desirable examples further. In this example, the pulse 
which has the same polar value 13 in a lamp current in the end of the period concemed is established. In 
actually realizing an above-mentioned example, the value of 13 is 1 .6Im. 
[0021] 

The practical example of an above-mentioned circuit apparatus was used as an object for lighting of a 
Philips type UHP high-pressure discharge lamp. This lamp has the nominal power consumption of 
lOOW, had the electrode distance of only 1 .3mm, and was tumed on with the current by drawing 4 . The 
values of a current are Ie=0.93A, Im=1.25A, and 12=1. 33 A. therefore, a ratio — le/Im is 0.74. The 
duration tp of a period is 5.6ms according to the clock fi-equency of the 90Hz rectification means II, and 
^(s) are ratios tl/0.2. The suitable thing was shown when Philips P87C749EBP was programmed as a 
microprocessor MC to detect lamp voltage twice in each period. The lamp current between 8% was 
overlapped on the current pulse by drawing 6 in the second half of each ******^ and a flicker was able 
to be considerably controlled in other practical examples which serve as the current 13 of 1.4xlm as the 
result. 
[0022] 

Lamp voltage is 85V in the lamp life of 100 hours, and showed the increment to 94V after lighting of 
500 hours. The same lamp was made to turn on with the circuit apparatus by the conventional technique 
for a comparison. In this case, lamp voltage increased to 1 lOV after lighting of 85V in 100 hours to only 
300 hours. 

[Brief Description of the Drawings] 
[Drawing 1] 

Rough drawing of the circuit apparatus by this invention is shown. 
[Drawing 2] 

The control means of the example of the circuit apparatus by this invention of drawing 1 is shown. 
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[Drawin g 3] 

It is the graph of the lamp current offered by the equipment by drawing 1 . 
[Drawing 4] 

It is the graph of the lamp current by the desirable example of said circuit apparatus. 
[Drawing 5] 

It is the graph of the lamp current by other desirable examples of said circuit apparatus. 
[Drawing 6] 

It is the graph of the lamp current by other desirable examples of said circuit apparatus further. 
[Description of Notations] 

Kl - input terminal K2 ~ means n~ conmiutator III- which generates input terminal I- direct-current 
supply current - control means La- high-pressure discharge lamp LI - terminal L2 ~ terminal L3 - 
node SC- switching circuit MC- microcontroller 1 - input section 2 - input section 3 - output 
terminal 4 - mput section 5 - input section P I ~ the contact pin P3 - contact pin O- output section 

[Translation done.] 
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[Drawing 4] 
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[Drawing 5] 
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